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(57) ABSTRACT

A multi-speed transmission includes at least four planetary
gear sets, eight rotatable shafts and six shifting elements.
Selective actuation of the shifting elements brings about
different transmission ratio relationships between an input
shaft and an output shaft, such that ten forward gears and one
reverse gear are able to be realized.
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Gear Shift Elements Ratio | Gear Step
Brake Clutch
03 1 04 | 18| 38 | 45 | 57 i ¢
1 X X X 5, 230
2 X X X 3, 429 i’ggg
3 X X X 2, 282 1’297
4 X X X 1, 760 3’358
5 X X X 1,298 1’296
5 X X X 1, 000 1’376
7 X X | X | 0.850 1’220
8 X X X 0.697 1’133
9 X X X 0,615 1’062
10 X X X 0,579 d
B - Gesamt
Lz | | | L x I x [ ox ] 1, 294 |
7.1 X X X 0, 850
7.2 X X X 0, 850
7.3 X X X 0, 850

Fig. 2
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1
MULTI-SPEED GEARBOX

FIELD OF INVENTION

The present invention relates to a multi-speed transmis-
sion of planetary design, in particular an automatic trans-
mission for a motor vehicle.

BACKGROUND

According to the state of the art, automatic transmissions,
in particular for motor vehicles, comprise planetary gear sets
that are shifted by means of friction elements or shifting
elements and are typically connected to a start-up element
that is subject to a slip effect and is alternatively provided
with a lock-up clutch, such as a hydrodynamic torque
converter or a fluid coupling.

In general, automatically shiftable vehicle transmissions
of planetary design are subject to continuous development
and improvement. Thus, such transmissions should require
low construction costs, in particular a small number of
shifting elements, and, upon a sequential shifting operation,
should avoid double gearshifts, i.e. the switching on and off
of two shifting elements, such that, during gearshifts in
defined gear groups, only one shifting element is changed. In
addition, fuel consumption should be reduced with such
transmissions; this may occur, on the one hand, by reducing
internal transmission losses and, on the other hand, by
operating the internal combustion engine at the ideal oper-
ating point. In order to run the internal combustion engine at
its ideal operating point, it is particularly important to, with
a large gear spread, realize small gear steps, which results in
the increase in the number of gears.

DE10 2008 064 113 Al shows a transmission arrange-
ment of an automatic transmission for a motor vehicle
comprising ten forward gears, which features a first plan-
etary transmission, which is designed as a simple planetary
transmission, and features a first rotating element, which
acts as a fixed element, a second rotating element, which
provides a reduced rotation speed, and a third rotating
element, which is directly connected to an input shaft and
acts as an input element. The known transmission also
comprises a second simple planetary gear, which features a
fourth rotating element, which is directly connected to the
second rotating element, a fifth rotating element, which is
optionally connected to a transmission housing by inserting
a first brake, and a sixth rotating element, which is optionally
connected to a transmission housing by inserting a second
brake, whereas a first coupling optionally connects at least
two rotating elements of the fourth, fifth and sixth rotating
elements. Furthermore, a third planetary transmission com-
posed of one planetary transmission with a single pinion and
one planetary transmission with a double pinion is provided;
this features a seventh rotating element, which is directly
connected to the sixth rotating element, an eighth rotating
element, which is optionally connected to the input shaft by
inserting a second coupling and is optionally connected to
the transmission housing by inserting a third brake, a ninth
rotating element, which is connected to an output shaft, and
a tenth rotating element, which is connected to the fourth
rotating element by inserting a third coupling, whereas a
fourth coupling is arranged between the seventh rotating
element and the eighth rotating element.

For transmissions with a high number of gears, the
problem arises that the number of transmission components
and thus the construction costs greatly increase, depending
on the number of gears. In addition, due to the higher
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number of transmission components, the internal efficiency
of the transmission decreases, such that the optimization of
consumption is partially compensated through the high
number of gears.

SUMMARY OF THE INVENTION

The present invention directed to a multi-speed transmis-
sion, which features at least ten forward gears and one
reverse gear. The multi-speed transmission may have a large
spread, for which the construction costs, the component load
and the component size are optimized, and which also
improves efficiency regarding the drag losses and gearing
losses. Additional objectives and advantages of the inven-
tion set will be set forth in part in the following description,
or may be obvious from the description, or may be learned
through practice of the invention.

Accordingly, a multi-speed transmission of planetary
design in accordance with an exemplary embodiment of the
invention is proposed, which features an input and an output
arranged in transmission housing. Furthermore, at least four
planetary gear sets, hereafter referred to as the first, second,
third and fourth planetary gear sets, eight rotatable shafts—
hereinafter referred to as the input shaft, output shaft, third,
fourth, fifth, sixth, seventh and eighth shafts—along with six
shifting elements preferably designed as multi-disk shifting
elements or as positive-locking shifting elements, compris-
ing brakes and clutches, are provided; selective intervening
of the shifting elements brings about different transmission
ratio relationships between the input and the output, such
that, preferably, ten forward gears and one reverse gear are
able to be realized.

The first planetary gear set of the transmission is prefer-
ably designed as a positive planetary gear set, whereas the
second, third, and fourth planetary gear sets of the trans-
mission are preferably formed as negative planetary gear
sets.

A simple negative planetary gear set includes a sun gear,
a ring gear and a carrier or bar, on which the planetary gears
are rotatably mounted, each of which meshes with the sun
gear and the ring gear. Thereby, with a bar that is held down,
the ring gear exhibits a direction of rotation opposite to the
sun gear, and a negative stationary transmission ratio arises.
By contrast, a simple positive planetary gear set includes a
sun gear, a ring gear and a carrier or bar, on which the inner
and outer planetary gears are rotatably mounted, whereas all
inner planetary gears mesh with the sun gear, and all outer
planetary gears mesh with the ring gear, whereas each inner
planetary gear meshes with each outer planetary gear.
Thereby, with a bar that is held down, the ring gear exhibits
the same direction of rotation as the sun gear, and a positive
stationary transmission ratio arises.

In accordance with an exemplary aspect of the invention,
the sun gear of the first planetary gear set is connected to the
input shaft, which is connected to the sun gear of the third
planetary gear set and, through a first clutch, is selectively
coupleable or detachably connectable to the eighth shaft
connected to the carrier or bar of the fourth planetary gear
set, whereas the eighth shaft is selectively coupleable or
detachably connectable to the third shaft through a second
clutch, which is connected to the carrier or bar of the third
planetary gear set and is attachable to the carrier or bar of the
first planetary gear set through a first brake, which is coupled
to the transmission housing of the transmission.

In addition, the fourth shaft is connected to the sun gear
of the second planetary gear set and is attachable to the
carrier or bar of the first planetary gear set through a second
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brake, which is coupled to the transmission housing of the
transmission, whereas the seventh shaft is connected to the
ring gear of the first planetary gear set and, through a third
clutch, is selectively coupleable or detachably connectable
to the fifth shaft connected to the ring gear of the second
planetary gear set and the sun gear of the fourth planetary
gear set.

Furthermore, the sixth shaft is connected to the carrier or
bar of the second planetary gear set and the ring gear of the
third planetary gear set, whereas the output shaft of the
transmission is connected to the ring gear of the fourth
planetary gear set.

In accordance with exemplary aspects of the invention, a
fourth, fifth or sixth clutch is provided, through the closing
of which the second planetary gear set can be blocked.

In accordance with a first exemplary embodiment of the
invention, the fourth clutch may be designed as a clutch that
selectively couples or detachably connects the sun gear to
the ring gear of the second planetary gear set. The fifth
clutch may be designed as a clutch that selectively couples
or detachably connects the carrier or bar to the sun gear of
the second planetary gear set, whereas the sixth clutch may
be designed as a clutch that selectively couples or detach-
ably connects the carrier or bar to the ring gear of the second
planetary gear set.

The arrangement of the multi-speed transmission in
accordance with the exemplary aspects of invention gives
rise to transmission ratios particularly suitable for passenger
cars along with an increased overall spread of the multi-
speed transmission, which results in an improvement in
driving comfort and a significant reduction in consumption.

Moreover, with the multi-speed transmission in accor-
dance with the exemplary aspects of invention, construction
costs are significantly reduced, due to the low number of
shifting elements. In an advantageous manner, with the
multi-speed transmission in accordance with the invention,
it is possible to perform a start with a hydrodynamic
converter, an external starting clutch or other suitable exter-
nal start-up elements. It is also possible to facilitate the
start-up procedure with a start-up element integrated into the
transmission. A shifting element that is actuated in the first
forward gear and in the reverse gear is preferably suitable.

Furthermore, the multi-speed transmission in accordance
with exemplary aspects of the invention gives rise to good
efficiency in the main driving gears, based on the low drag
losses and gearing losses.

In an advantageous manner, there are low torques on the
shifting elements and on the planetary gear sets of the
multi-speed transmission, which reduces the load for the
multi-speed transmission in an advantageous manner. In
addition, the low torques enable correspondingly low
dimensioning, which reduces the required installation space
and the corresponding costs. Furthermore, there are also low
rotational speeds for the shafts, the shifting elements and the
planetary gear sets.

In addition, the transmission in accordance with exem-
plary aspects of the invention is designed in such a manner
that adaptability to the various drive train arrangements is
enabled, both in the direction of the power flow and in
spatial terms. The transmission may be incorporated, for
example, in front-cross design, or within the framework of
a standard drive.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the invention is more specifically illus-
trated as an example on the basis of the attached figures. The
following are represented in these:
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FIG. 1: a schematic view of a preferred exemplary
embodiment of a multi-speed transmission in accordance
with the invention;

FIG. 2: an exemplary circuit diagram for a multi-speed
transmission in accordance with FIG. 1;

FIG. 3: a schematic view of a second preferred exemplary
embodiment of a multi-speed transmission in accordance
with the invention; and

FIG. 4: a schematic view of a third preferred exemplary
embodiment of a multi-speed transmission in accordance
with the invention.

DETAILED DESCRIPTION

Reference will now be made to embodiments of the
invention, one of more examples of which are shown in the
drawings. Each embodiment is provided by way of expla-
nation of the invention, and not as a limitation of the
invention. For example, features illustrated or described as
part of one embodiment can be combined with another
embodiment to yield still another embodiment. It is intended
that the present invention include these and other modifica-
tions and variations to the embodiments described herein.

FIG. 1 shows a multi-speed transmission in accordance
with an exemplary embodiment of the invention with an
input shaft 1, an output shaft 2 and four planetary gear sets
P1, P2, P3 and P4, which are arranged in a transmission
housing G. In the example shown in FIG. 1, the first
planetary gear set P1 is formed as a positive planetary gear
set, whereas the second, third and fourth planetary gear sets
P2, P3, P4 are formed as negative planetary gear sets. In
accordance with the invention, at least one of the negative
planetary gear sets P2, P3, P4 may be designed as a positive
planetary gear set, if, at the same time, the bar connection
and the ring gear connection are exchanged, and the amount
of the stationary transmission ratio is increased by one
compared to the design as a negative planetary gear set.

With the exemplary embodiment that is shown, the plan-
etary gear sets P1, P2, P3, P4 are arranged, viewed axially,
in the order of the first planetary gear set P1, the second
planetary gear set P2, the third planetary gear set P3, the
fourth planetary gear set P4. In accordance with exemplary
aspects of the invention, the axial order of the individual
planetary gear sets and the arrangement of the shifting
elements are freely selectable, as long as this allows for the
binding ability of the elements.

As shown in FIG. 1, six elements, namely two brakes 03,
04 and four clutches or couplings 18, 38, 45, 57 are
provided. The spatial arrangement of the shifting elements
may be arbitrary, and is limited only by the dimensions and
the external shaping. The clutches and brakes of the trans-
mission are preferably designed as frictional shifting ele-
ments or multi-disk shifting elements, but may also be
designed as positive-locking shifting elements.

With these shifting elements, a selective shifting of at
least ten forward gears and one reverse gear can be realized.
The multi-speed transmission in accordance with exemplary
aspects of the invention features a total of eight rotatable
shafts, namely the shafts 1, 2, 3, 4, 5, 6, 7 and 8, whereas the
input shaft forms the first shaft 1 and the output shaft forms
the second shaft 2 of the transmission.

In accordance with exemplary aspects of the invention,
with the multi-speed transmission in accordance with FIG.
1, it is provided that the sun gear of the first planetary gear
set P1 is connected to the input shaft 1, which is connected
to the sun gear of the third planetary gear set P3 and, through
a first clutch 18, is selectively coupleable or detachably
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connectable to the eighth shaft 8 connected to the carrier or
bar of the fourth planetary gear set P4, whereas the eighth
shaft 8 is selectively coupleable or detachably connectable
to the third shaft 3 through a second clutch 38, which is
connected to the carrier or bar of the third planetary gear set
P3 and is attachable to the carrier or bar of the first planetary
gear set P1 through a first brake 03, which is coupled to the
transmission housing G of the transmission (shaft 0).

In addition, with the exemplary embodiment that is
shown, the second clutch 38 is particularly suitable for a
design as a claw shifting element, by which consumption is
significantly improved.

With reference to FIG. 1, the fourth shaft 4 is connected
to the sun gear of the second planetary gear set P2 and is
attachable to the carrier or bar of the first planetary gear set
P1 through a second brake 04, which is coupled to the
transmission housing G, whereas the seventh shaft 7 is
connected to the ring gear of the first planetary gear set P1
and, through a third clutch 57, is selectively coupleable or
detachably connectable to the fifth shaft 5 connected to the
ring gear of the second planetary gear set P2 and the sun gear
of the fourth planetary gear set P4.

Viewed axially, the first and second brakes 03, 04 are
preferably arranged next to each other and may feature a
common outer multi-disk carrier designed as multi-disk
shifting elements.

The sixth shaft 6 is connected to the carrier or bar of the
second planetary gear set P2 and the ring gear of the third
planetary gear set P3, whereas the output shaft 2 is con-
nected to the ring gear of the fourth planetary gear set P4.

With the example shown in FIG. 1, a fourth clutch 45 is
provided; this couples or connects the fourth shaft 4 to the
fifth shaft 5 selectively or detachably from each other,
through the closing of which the second planetary gear set
P2 can be blocked.

Alternatively and with reference to FIG. 3, the second
planetary gear set P2 may be blocked by locking a fifth
clutch 46, which selectively couples or detachably connects
the carrier or bar to the sun gear of the second planetary gear
set P2, whereas the fourth clutch 45 is omitted. The fifth
clutch 46 couples or connects the fourth shaft 4 to the sixth
shaft 6 selectively or detachably from each other.

Within the framework of an additional exemplary
embodiment of the invention, starting from the embodiment
under FIG. 1, the fourth clutch 45 may be omitted, whereas
a sixth clutch 56 is provided, through the closing of which
the second planetary gear set P2 can be blocked. This design
is the subject of FIG. 4. The sixth clutch 56 couples or
connects the fifth shaft 5 to the sixth shaft 6 selectively or
detachably from each other, by which the carrier or bar of
the second planetary gear set P2 is selectively couples or
detachably connectable to the ring gear of the second
planetary gear set P2.

FIG. 2 shows an exemplary circuit diagram of a multi-
speed transmission in accordance with FIG. 1. For each gear,
three shifting elements are closed. As an example, the
respective transmission ratios 1 of the individual gears and
the gear steps or progressive steps, to be determined from
these, for the next higher gear can be seen in the circuit
diagram, whereas the value 9.033 represents the spread of
transmission.

For the example shown, the values for the stationary
transmission ratios of the first, second, third and fourth
planetary gear sets P1, P2, P3, P4 are 1.68, -1.91, -2.28 and
-2.30, respectively. FIG. 2 shows that, upon a sequential
shifting operation, only one shifting element must be
switched on, and only one shifting element must be switched
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off, since two adjacent gears jointly use two shifting ele-
ments. It also shows that a large spread is achieved with
small gear steps.

The first forward gear arises from the locking of the first
brake 03 and the second and fourth clutches 38, 45, the
second forward gear arises from the locking of the first and
second brakes 03, 04 and the second clutch 38, the third
forward gear arises from the locking of the second brake 04
and the second and fourth clutches 38, 45, the fourth forward
gear arises from the locking of the second brake 04 and the
second and third clutches 38, 57, the fifth forward gear arises
from the locking of the second brake 04 and the first and
second clutches 18, 38, the sixth forward gear, which in the
example shown is designed as a direct gear, arises from the
locking of the first, second and fourth clutches 18, 38, 45, the
seventh forward gear arises from the locking of the first,
third and fourth clutches 18, 57, 45, the eighth forward gear
arises from the locking of the second brake 04 and the first
and fourth clutches 18, 45, the ninth forward gear arises
from the locking of the first brake 03 and the first and fourth
clutches 18, 45 and the tenth forward gear arises from the
locking of the first and second brakes 03, 04 and the first
clutch 18, whereas the reverse gear arises from the locking
of the first brake 03 and the second and third clutches 38, 57.

Alternatively, the seventh forward gear can be shifted by
additional shifting combinations, which in FIG. 2 are des-
ignated with 7.1, 7.2 and 7.3. Accordingly, the seventh
forward gear may arise from the locking of the first brake 03
and the first and third clutches 18, 57 or from the locking of
the second brake 04 and the first and third clutches 18, 57 or
from the locking of the first, second and third clutches 18,
38, 57.

With reference to FIG. 2, as an addition to the ten forward
gears, an additional forward gear Z may be realized through
the locking of the second, third and fourth clutches 38, 57,
45; the transmission ratio of this is between the transmission
ratios of the fifth and sixth forward gears.

By the fact that, in the first forward gear and in the reverse
gear, the first brake 03 and the second clutch 38 are closed,
these shifting elements may be used as start-up elements.

In the event that, in accordance with the embodiment
under FIG. 3, the fourth clutch 45 is replaced by the fifth
clutch 46, in the circuit diagram under FIG. 2, the fourth
clutch 45 is replaced by the fifth clutch 46.

As an analogy to this, in the event that, in accordance with
the embodiment under FIG. 4, the fourth clutch 45 is
replaced by the sixth clutch 56, in the circuit diagram under
FIG. 2, the fourth clutch 45 is replaced by the sixth clutch
56.

In accordance with the invention, even with the same
transmission scheme, different gear steps arise depending on
the shifting logic, such that an application-specific or
vehicle-specific variation is enabled.

In accordance with the invention, it is also optionally
possible to provide additional freewheels at each suitable
location of the multi-speed transmission, for example
between one shaft and the transmission housing, or, if
applicable, in order to connect two shafts.

An axle differential and/or a distributor differential may
be arranged on the input side or on the output side.

Within the framework of an advantageous additional
exemplary form of the invention, if necessary, the input shaft
1 may be separated from the drive motor by a coupling
element, whereas a hydrodynamic converter, a hydraulic
clutch, a dry starting clutch, a wet starting clutch, a magnetic
powder clutch or a centrifugal clutch may be used as the
coupling element. It is also possible to arrange such a
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starting element in the direction of the power flow behind the
transmission, whereas, in this case, the input shaft 1 is
constantly connected to the crankshaft of the drive motor.

The multi-speed transmission in accordance with the
invention also allows for the arrangement of a torsional
vibration damper between the drive motor and the transmis-
sion.

Within the framework of an additional exemplary
embodiment of the invention that is not shown, a wear-free
brake, such as a hydraulic retarder or an electric retarder or
the like, may be arranged at each shaft, preferably at the
input shaft 1 or the output shaft 2; this is of particular
importance for use in commercial vehicles. Furthermore, a
power take-off may be provided for the drive of additional
power units at each shaft, preferably at the input shaft 1 or
the output shaft 2.

The frictional shifting elements that are used may be
formed as power-shiftable clutches or brakes. In particular,
force-fitting couplings or brakes, such as multi-disk
clutches, band brakes and/or cone couplings, may be used.

An additional advantage of the multi-speed transmission
presented here is that an electric motor can be installed at
each shaft as a generator and/or as an additional drive motor.

Modifications and variations can be made to the embodi-
ments illustrated or described herein without departing from
the scope and spirit of the invention as set forth in the
appended claims.

REFERENCE SIGNS

0 Shaft

1 First shaft, input shaft

2 Second shaft, output shaft
3 Third shaft

4 Fourth shaft

5 Fifth shaft

6 Sixth shaft

7 Seventh shaft

8 Eighth shaft

03 First brake

04 Second brake

18 First clutch

38 Second clutch

45 Fourth clutch

46 Fifth clutch

56 Sixth clutch

57 Third clutch

G Transmission housing

P1 First planetary gear set
P2 Second planetary gear set
P3 Third planetary gear set
P4 Fourth planetary gear set
1 Transmission ratio

¢ Progressive step

The invention claimed is:

1. An automatic transmission, comprising:

a transmission housing;

a plurality of planetary gear sets having a first planetary
gear set, a second planetary gear set, a third planetary
gear set and a fourth planetary gear set, a carrier of the
first planetary gear set connected to the transmission
housing;

a plurality of rotatable shafts having an input shaft, an
output shaft, a third shaft, a fourth shaft, a fifth shaft, a
sixth shaft, a seventh shaft and an eight shaft, the input
shaft connected to a sun gear of the first planetary gear
set and a sun gear of the third planetary gear set, the
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output shaft connected to a ring gear of the fourth
planetary gear set, the third shaft connected to a carrier
of the third planetary gear set, the fourth shaft con-
nected to a sun gear of the second planetary gear set, the
fifth shaft connected to a ring gear of the second
planetary gear set and a sun gear of the fourth planetary
gear set, the sixth shaft connected to a carrier of the
second planetary gear set and a ring gear of the third
planetary gear set, the seventh shaft connected to a ring
gear of the first planetary gear set, the eight shaft
connected to a carrier of the fourth planetary gear set;
and

a plurality of shifting elements having a first brake, a

second brake, a first clutch, a second clutch, a third
clutch and a fourth clutch, the first brake configured for
selectively coupling the third shaft to the carrier of the
first planetary gear set, the second brake configured for
selectively coupling the fourth shaft to the carrier of the
first planetary gear set, the first clutch configured for
selectively coupling the input shaft to the eighth shaft,
the second clutch configured for selectively coupling
the third shaft to the eighth shaft, the third clutch
configured for selectively coupling the fifth shaft to the
seventh shaft, the fourth clutch configured for selec-
tively blocking the second planetary gear set.

2. The automatic transmission of claim 1, wherein the
fourth clutch is configured for selectively coupling the sun
gear of the second planetary gear set to the ring gear of the
second planetary gear set.

3. The automatic transmission of claim 1, wherein the
fourth clutch is configured for selectively coupling the sun
gear of the second planetary gear set to the carrier of the
second planetary gear set.

4. The automatic transmission of claim 1, wherein the
fourth clutch is configured for selectively coupling the
carrier of the second planetary gear set to the ring gear of the
second planetary gear set.

5. The automatic transmission of claim 1, wherein the first
planetary gear set is a positive planetary gear set and the
second, third and fourth planetary gear sets are negative
planetary gear sets.

6. The automatic transmission of claim 1, wherein the first
planetary gear set, the second planetary gear set, the third
planetary gear set and the fourth planetary gear set are
arranged axially within the transmission housing in a
sequence corresponding to the first planetary gear set, the
second planetary gear set, the third planetary gear set and the
fourth planetary gear set.

7. The automatic transmission of claim 1, wherein the
second brake is a positive-locking shift element.

8. The automatic transmission of claim 1, wherein the first
brake, the first clutch, the second clutch, the third clutch and
the fourth clutch are each multi-disc friction shifting ele-
ments.

9. The automatic transmission of claim 1, wherein the
automatic transmission has at least ten forward gears and
one reverse gear, the first brake and the second and fourth
clutches closed in a first forward gear of the ten forward
gears, the first and second brakes and the second clutch
closed in a second forward gear of the ten forward gears, the
second brake and the second and fourth clutches closed in a
third forward gear of the ten forward gears, the second brake
and the second and third clutches closed in a fourth forward
gear of the ten forward gears, the second brake and the first
and second clutches closed in a fifth forward gear of the ten
forward gears, the first, second and fourth clutches closed in
a sixth forward gear of the ten forward gears, the first, third
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and fourth clutches closed in a seventh forward gear of the
ten forward gears, the second brake and the first and fourth
clutches closed in a eighth forward gear of the ten forward
gears, the first brake and the first and fourth clutches closed

in a ninth forward gear of the ten forward gears, the firstand >

second brakes and the first clutch closed in a tenth forward
gear of the ten forward gears.

10. An automatic transmission, comprising:

a transmission housing;

a plurality of rotatable shafts positioned within the trans-
mission housing, the plurality of rotatable shafts
including an input shaft, an output shaft, a third shaft,
a fourth shaft, a fifth shaft, a sixth shaft, a seventh shaft
and an eight shaft;

a plurality of planetary gear sets positioned within the
transmission housing, the plurality of planetary gear
sets including a first planetary gear set, a second
planetary gear set, a third planetary gear set and a
fourth planetary gear set,

a carrier of the first planetary gear set connected to the
transmission housing;

a sun gear of the first planetary gear set and the sun gear
of the third planetary gear set coupled to the input
shaft,

a ring gear of the fourth planetary gear set coupled to
the output shafft,

a carrier of the third planetary gear set coupled to the
third shaft,

a sun gear of the second planetary gear set coupled to
the fourth shaft,

a ring gear of the second planetary gear set and a sun
gear of the fourth planetary gear set coupled to the
fifth shaft,

a carrier of the second planetary gear set and a ring gear
of the third planetary gear set coupled to the sixth
shaft,

a ring gear of the first planetary gear set coupled to the
seventh shaft, and

a carrier of the fourth planetary gear set coupled to the
eighth shaft; and a plurality of shifting elements
positioned within the transmission housing, the plu-
rality of shifting elements including a first brake, a
second brake, a first clutch, a second clutch, a third
clutch and a fourth clutch,

the first brake configured such that the third shaft is
coupleable to the carrier of the first planetary gear set
with the first brake,

the second brake configured such that the fourth shaft
is coupleable to the carrier of the first planetary gear
set with the second brake,

the first clutch configured such that the input shaft is
coupleable to the eighth shaft with the first clutch,

the second clutch configured such that the third shaft is
coupleable to the eighth shaft with the second clutch,

10

15

20

25

30

35

40

45

50

10

the third clutch configured such that the fifth shaft is
coupleable to the seventh shaft with the third clutch,
and

the fourth clutch configured such that the second plan-
etary gear set is blockable with the fourth clutch.

11. The automatic transmission of claim 10, wherein the
fourth clutch configured such that the sun gear of the second
planetary gear set is coupleable to the ring gear of the second
planetary gear set with the fourth clutch.

12. The automatic transmission of claim 10, wherein the
fourth clutch configured such that the sun gear of the second
planetary gear set is coupleable to the carrier of the second
planetary gear set with the fourth clutch.

13. The automatic transmission of claim 10, wherein the
fourth clutch configured such that the carrier of the second
planetary gear set is coupleable to the ring gear of the second
planetary gear set with the fourth clutch.

14. The automatic transmission of claim 10, wherein the
first planetary gear set is a positive planetary gear set and the
second, third and fourth planetary gear sets are negative
planetary gear sets.

15. The automatic transmission of claim 10, wherein the
first planetary gear set, the second planetary gear set, the
third planetary gear set and the fourth planetary gear set are
arranged axially within the transmission housing in a
sequence corresponding to the first planetary gear set, the
second planetary gear set, the third planetary gear set and the
fourth planetary gear set.

16. The automatic transmission of claim 10, wherein the
second brake is a positive-locking shifting element.

17. The automatic transmission of claim 10, wherein the
first brake, the first clutch, the second clutch, the third clutch
and the fourth clutch are each multi-disc friction shifting
elements.

18. The automatic transmission of claim 10, wherein the
automatic transmission has at least ten forward gears and
one reverse gear, the first brake and the second and fourth
clutches closed in a first forward gear of the ten forward
gears, the first and second brakes and the second clutch
closed in a second forward gear of the ten forward gears, the
second brake and the second and fourth clutches closed in a
third forward gear of the ten forward gears, the second brake
and the second and third clutches closed in a fourth forward
gear of the ten forward gears, the second brake and the first
and second clutches closed in a fifth forward gear of the ten
forward gears, the first, second and fourth clutches closed in
a sixth forward gear of the ten forward gears, the first, third
and fourth clutches closed in a seventh forward gear of the
ten forward gears, the second brake and the first and fourth
clutches closed in a eighth forward gear of the ten forward
gears, the first brake and the first and fourth clutches closed
in a ninth forward gear of the ten forward gears, the first and
second brakes and the first clutch closed in a tenth forward
gear of the ten forward gears.
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